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WHE89-PAL 


INTRODUCTION... 


The WH89-PAL is a general purpose programmable parallel 
I/O device designed to be compatable with any peripheral that 
requires data to be transfered in the 8 bit parallel format. 

The WH89-PAL uses the INTEL (r) 8255A 2? port 
programmable parallel interface and is completely conpatable 
with the 8060, 8080A, Z&0, and Z80A microprocessors such as what 
are currently being used by HEATH / ZENITH Corp. 

With the WH89-PAL the programmer has thé capability 
to use the WH/Z89 computer with parallel printers such as the 
CENTRONICS (r) or to even operate many types of parallel 
interface style A/D, D/A converters. 


INSTALLATION... 


The complete board installs in either one of the two 
inside buss connections found on the right hand side of the CPU 


card inside the WH/Z89 computer. It is installed with the deep 
notch and the fuse on the top. 


Before installing the WH89-PAL be sure that you have 
jumpered the circuit board for the port address that you wish 
to use in the system. The port programming is done by the 
placement of a jumper from location 'E' on the circuit board 
to another lettered jumper location... 'A",;"B','C', or 'p*, 

The I/Q map is as follows and the programming of 


parallel interface will be discussed in detail further on in 
this manual. 


Jumpers from -= to = 
A E => PORT 320 Q 
B E = PORT 330 Q 
C G = PORT 340 Q 
D E = PORT 370 Q.- 


You may place a jumper at any ONE of these locations. 
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CIRCUIT DISTCRIPTION... 


The layout and design is simplicity in itself, the 
82S55A is almost a completely self contained interface device 
and needs very little support. 

Data is transfered via a bidirectional buss through 
a tristate bidirectional buffer IC2, at that point data is 
latched into IC1. The only logic required to operate the complete 
board is the (RD), (WR), and (CS) pulses. 

The (RD) pulse (read enable) is inverted via IC3 to 
enable IC2 but is connected directly through to pin 5 of ICl. A 

yw at pin 6 of J2 will enable the parallel interface to put 
data directly on the buss through the buffer (IC2) and J1. 

The (WR) pulse (write enable) is inverted by IC3 also 
and used to enable buffer IC2. The uninverted (WR) pulse is 
connected directly to pin 36 of IC1. A low at pin 7 of J2 will 
cause data on the buss to be ‘dumped into the parallel 
interface. - 

The (CS) pulse (chip select) is placed directly on. 
pin 19 of IC2 and pin 6 of IC1. This pulse is used to ‘decide’ 
two basic operations.... 

1.) When this pulse coe ‘low and (RD) or (WR) goes 
low at the same time the WH89-PAL is selected to output or input 
a byte of eight bit code. 

2.) Depending where you have placed the port program 


jumper the (CS) pulse will come via pins 9 10, 1, or 2 of 
J2. 


The output connectors J3, J4 and J5 are the three I/0 
Jorts that communicate with the outside world through the 8255A. 
reins 1 and 10 of each of these ports has a five volt supply 
available with pin 1 being the ground and pin 10 being the 
positive five volts. This five volt supply is fused through a 
-2 anp fuse, Fi. This gives the systems designer an easier way 
to aquire a bias voltage, which is required at times with 
different types of A/D and D/A converters. 

C1 and C2 are used to decouple any high and low speed 


spikes or pulses that could possibly disrupt the operation of 
the 8255A. 


PROGRAMMING... 


The programming of the WH89-PAL is easy and very quick 


iia si we a. | 
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to do. The only time that may be required is trying to decide 
which is the best method for you, as there are three modes of 
“operation and over twenty five differant sofGware I/70 
configurations. 

It is beyond the scope of this manual to show and 
discuss all of these methodes at this time. It is Suggested that 
the programmer acquire an 8255A INTEL (r) programmers zuide from 
the local INTEL (r) distributor in your area. Most distributors 
will be more than happy to send you a copy of this 20 page 
booklet for a very small charge. 

A test program is included here along with a model 
program written in 8080 assembly code. The test program is very 


easily punched into the WH/Z89 via the 'SUB' command of the 
monitor prosram. 


TEST PROGRAN..... 


This program will output to port A of the WH&9-PAL 
€@-"HI' then 'LOW' on all data bits (DO-D7). 


Start the test program, using the ‘SUB’ operation at 
memory location 042200Q. 


076 


200 


323 


377 All bits set high 


Output to port 3200 port "At, this can be changed to 
port 'B', ete by changing this to 321C in which case 
041 the code will go out port 320Q channel ‘Bh! 


r~ ccaiaamcbinie, ° 4 iii neomaiiiaei wee 
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This is the new code to bring DO-D7 ‘low! 


i 


Jump back and do this again (mem. location O422040) 


End of the test progran. 
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The following is a model of how codé is transfered 
out to the WH89-PAL from an assembly language level. 

Please note, all high level language programmers there 
is a device driver for you also written under HDOS and CPM (r) 
the device driver for HDOS is called 'PA.DVD', the device driver 
for CPM is a modified version of the 'USER.ASM' program. Both 


of these are available from your local Heath/Zenith operation 
* from T.U.G.S. in West Germany. 


MODEL OF AN OUTPUT ONLY ROUTINE... 


PALDVD MVI A,200Q ~ THIS SETS THE 8255A FOR AN OUTPUT 
| ON ALL CHANNELS A, B, C. 
OUT 3230 IN ALL CASES THIS MODE WORD GOES 
_ "TO CHANNEL ‘C* TO SET UP THE 
OPERATION. | 
LXI H,BUFFER LOAD IN THE FIRST ADDRESS OF THE 
BUFFER. 
OUTPUT LDA M MOVE CONTENTS OF H,L TO ‘At REG. 
OUT 3200 | OUT TO PORT 'A' OF 8255A 


EAMPLE GF AN OUTPUT ON PORT *A* WITH INPUT ON POPT '5! 


+ Qewe = ly es 
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PALDVD 


OUTPUT 


INPUT 


A,202Q 
325% 


H, BUFFER 


4 


320C 


3210Q 


B,A 
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MODE '0' CONTROL ‘2! 


OUT TO CONTROL PORT 


LOAD IN THE FIRST PUFFER ADD. 


MOVE CONTENTS OF H,L TO 'A* REG. 


OUT PORT 320G CHANNEL A 


RETURN 


IN PORT 320 CHANNEL B 


MOVE THE CONTENTS OF KEG 'A‘' TO 
REG 'Bt (EXAMPLE) 


RETURN 


JDEL OF A BIDIRECTIONAL ROUTINE WITH CHANNEL 'C* AS THE 


HANDSHAKE LINE, 


PALDVD 


MVI 
OUT 
CALL 
LXI 
LDA 


OUT 


AND CHANNEL 


A, 301Q 
3230 
HANDSHK 
H, BUFFER 
v 


320Q 


'A® AS THE BIDIRECTIONAL LIWE 


CONTROL WORD 


CONTROL WORD OUT TO CHANNEL *C* 


SEE IF THE DEVICE IS READY 


INPUT BUFFER 


LOAD ‘A* REG DIRECT FROM MEM. LOC. 


OUTPUT TO CHANNEL ‘A' 


ae ai | 


HANDSHK 


IN 


MOV 


323Q 


-O1000000B 


HANDSHK 
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INPUT FROM CHANEL ‘A! 


MOVE INPUT BYTE TO 'B* REG. 


ETC,ETC (EXAMPLE) ~—- 


INPUT THE HANDSHAKE RIT 


SEE IF THE *ACK' LINE IS HIGH 


_ .KEEP LOOKING UNTILL IT GOES LOW 


RETURN 


EOF 


i 
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255A OPERATIONAL DESCHIP LION 


d 
Mode Selection 


There are three basic modes of operation that can be select- 
ed by the systemn software: e 


Mode 0 — Basic Input/Output 
Mode 1 ~ Strobed Input/Output 
Mode 2 — Bi-Directional Bus ‘. <° 


When the reset Input goes “high” all ports will be set to 
the input mode (1.¢., all 24 lines will be in the high im- 
pedance state). After the reset Ia removed the 8255A can 
remain in the input mode with no additional Initialization 
required. During the execution of the system program 
any of the other modes may be selected using a single 
output Instruction. This allows a single &8255A to service 


a variety of pecipheras devices with a simple soltware 
maintenance routing, “2 mn’ 


ae 


The modes for Port A and Port B can be separately defined, 


while Port C is divided Into two portions as required by the 


Port A and Port B definitions. All of the output registers, in- 
cluding the status filpflops, will be reset whenever the 
mode Is changed. Modes may be combined so that their 
functional definition can be “tailored” to almost sny 1/0 
structure. For Instance; Group 8 can be programmed in 
Mode 0 to monitor simple switch closings or display compu- 
tational rewits, Group A could be programmed In Mode 1 


to monitor a keyboard or tape reader on an interrupt-driven 


basis. 


a Co aoe 


aOOd 1 8 : a 
Wo ve 
CONT ROL 
os cava onus 
MOOE 2 8 A 
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Basic Mode Definitions and Bus Interface 
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CONTROA WORD 


SSSSShh8 
oe 


PORT C (LOwER) 
Vo PUT 
@- OUTPUT 


Mode Definition Format 


The mode definitions and possible mode combinations 
may seem confusing at first but after a cursory review of 
the complete device operation a simple, logical VO ap- 
proach will surface. The design of the 8255A has taken 
Into account things such as efficient PC board layout, 
control signal definition vs PC layout and complete 
functional! flexibility to support almost any peripheral 
device with no external logic. Such design represents 
the maximum use of the available pins. 


Single Bit SeUReset Feature 


Any of the eight bits of Port C can be Set or Reset using a 
single OUTput instruction. This feature reduces software 
requirements in Control-based applications. 

{ 


GT SELECT 
JOBHOCOn 
do0g0000c 
SOORDORaC 
ooo0nnnnS 


OT SET/RESET PLAS 
O° ACTIVE 


Bit SeUReset Format 
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When Port C is being used as status/control for Port A or B, 
these bits can be set or reset by using the Bit Set/Reset op- 
eration just as if they were data output ports, 

Interrupt Control Functlons | 
When the 82554 is programmed to operate In mode 1 or 
mode 2, control signals are provided that can be used as 
interrupt request Inputs to the CPU. The Interrupt re 
quest signals, generated from port C, can be Inhibited or 
enabled by setting or resetting the associated INTE fllp- 
flop, using the bit set/reset function of port C. 

This function allows the Prograrnmer to disallow or allow 8 
specific 1/0 device to interrupt the CPU without affecting 
arry other device in the Interrupt structure. 

INTE filp-flop definition: 


(BIT-SET) — INTE is SET — Interrupt enable 
{BIT-RESET) — INTE is RESET — interrupt disable 


Nots: All Mask flip-flops are automatically reset during, 


mode selection and device Reset. 


Operating Modes 


MODE 0 (Basic InpuUOutpuf. This functiona! configura- 
tion provides simple input and Output operations for 
each of the three ports. No “handshaking” Is required, 
Gata Is simply written to or read from a specified port. 


Mode 0 Basic Functional Definitions: 
Two &bit ports and two 4-bit ports. 
Any port can be input or output. 
Outputs are latched. — 

Inputs ere not latched. 


16 different InpuVOutput configurations are possible 
in this Mode. ° a 


MODE 0 (Basic Input) 


MODE 0 (Basic Oulpuf} 


a anitiind 
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MODE 0 Port Definition 


GROUP B 


nN. . ' d| «| c|- | 
 ENEIDIE/2lE 2 e/el6 2512/5 (2/518 é 
© 3/8/=|9| 2/3) 2/9/2|0/2/0/2/0)/=/0)= irs Airy 
fs 3 sls sl 
felt | aL eile , 
~ le le/5/5/2/2/5 aBRARB RHE oe) Ys 
S h2lalzizlaialz alolzizZ\o FALSE Sele gal 
pecsbocaseceaacd e[e gel 


< 


ASEEE SS ESLER 
Sait Lh alal2 


INPUT 


INPUT 


J lclojojojojolejolejelelelejnienian 


m % % & & 0, DB 9, 
ee oes se 


CONTROL WORD of 


MODE 0 Configurations 


CONTROL BORD af 
ba se %& o & 2 


CONT ROX. WORD OB 
a ©, 6, 


2, 


CONTROL WORD af 
5, & & FF & OF 


ana: 
, o% % & 8 
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lee PORK af 
DB, ©, 0, 


D, O, 


CONTROL WORD #8 


DB m& & S, D 2% 


CONTROL WORE #16 


DB, % % %&% 0 0, % % 


CONT AOL WORD o88 


Sr ae 


CONTROL WORGH ot2 
% & O% 0 8, & 9, a 


COsT AK WORD St8 
D & B% & 0, Oo 9d, 


Operating Modes . ° 


MODE 1 (Strobed inpuVOutput) This functional con- - 


figuration provides a means for transferring VO data to 
or from a specified port in conjunction with strobes or 
“handshaking” signals. in mode 1, port A and Port Buse 


the lines on port C to generate or accept these “hand- 
shaking” signals. 
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OMT ROL WORD 216 


% & % 0% 5, 0 8, 


CONTROL WORD 816 
% & % & 0, % 8, 2 


Mode 1 Basic Functional Definitions: 


Two Groups (Group A and Group B) 

Each group contains one 8-bit data port and one 4bit 
control/data port. 

The 8-bit data port can be either input of output 
Both inputs and outputs are latched. 


The 4bit port is used for control and status of the 
8-bit data port 


Input Controt Signa! Definition 


STB (Strobe Input). A “low” on this Input loads data into 
the Input latch, 


IBF (input Buffer Full F/F) 


A “high” on this output Indicates that the data has been 
loaded into the Input latch: in essence, an acknowledgement 


IBF is set by STB input being low and is reset by the rising 
edge of the RO input. 


INTR (interrupt Requesh} - 


A “thigh” on this output can be used to Interrupt the CPU 
when an input device is requesting service. INTR is set by 
the STB is a “one”, IBF is a “one” and INTE is a “one”. 
it is reset by the falling edge of RD. This procedure allows 


an input device to request service from the CPU by simply 
strobing its data into the port. | 


INTE A 


Controlled by bit set/reset of PCy. 
INTE B 


Controlled by bit sevreset of PC 2. 
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CONT ROL WORD : 
b, 0, OO, O, O, 0, O, 
Boo o mow _ 
Pas er 
6 © ert 
6° Quinn 
eT, 
. 
tye) 
, 7 MOOE 1 PORT BE 
CONTROL WORD 


0, 0, & 9, 9D, O, % 
LY DXEXDG #1 DS 


MODE 1 Input 


OTR 
a 
ype - 
PO RWHEAAL 


MODE 1 (Strobed Input) 


Output Control Signal Definition 


OGF (Output Bulfer Full F/F). The OBF output will go 
“low” to Indicate that the CPU has written data out to 
the specified port. The OBF F/F will be set by the rising 
edge of the WR Input and reset by ACK Input being low. 


ACK (Acknowledge Input). A “low” on this Input Informs 
the 82554 that the data from port A or port B has been ac- 
cepted. in essence, a response from the peripheral 
device indicating that it has recelved the data output by 
the CPU. 


INTR (Interrupt Request). A “high” on this output can be 
used to interrupt the CPU when an output device has ac- 
cepted data transmitted by the CPU. INTR is set when 


ACK {s a “one”, OBF is a“one” and INTE Is a “one”. itis 
reset by the falling edge of WR. 


* 


aes 3 


INTE A 


Convolied by bit set/reset of PCg 
INTE B 


Controlled by bit set/reset of PC >. 


Mode 1 (Strobed Output) 
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MODE § FORT AP 


6, DB, O Oo, 0, Oo, 0, 5, 


HOOD au, i 
Pag RR, 
Lowey : 
@-0uTPUT 
mTR 
wm 
} - MOOE 1 PORT 8} 
eoiacinans 
B, & Oo 0, 0, 6, 0, Oo, pe 
XDD #1 x . 
ih, 
wT, 


MODE 1 Output 


4 


Combinations of MODE 1 


Port A and Port B can be individually defined as input or 


output in Mode 1 to support a wide variety of strobed 1/0 
applications. 


e 


CONTROL WORD 


0, 0, D, 0, ©, B, 0, o 


PORT A — (ETROBED PYT) 
PORT B — HTROBSED OVTPUT) 
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con TROL WORD 
B, DB, O 0, B, 0, 0, 


eed el PX 
aos 
12 PUT 


vo 
@- OUTPUT 
iis sTi, 
rf, 
inTRy 


PORT A — (STROBE OD OUTPUT) 
PORT B ~ ISTROBEO ePUT) 


Combinations of MODE 4 


Operating Modes 


MODE 2 (Strobed Bidirectional Bus VO). This functional 
configuration provides a means for communicating with 
a peripheral device or structure on a single B-bit bus for 
both transmitting and receiving data (bidirectional bus 
VO). “Handshaking” signals are provided to maintain 

proper bus flow discipline in a similar manner to MODE 


1. interrupt generation and enable/disable functions are 
also available. . 


MODE 2 Basic Functional Definitions: 

@ Used In Group A only. 

@ One &bit, bi-directional bus Port (Port A) and a Sbit 
control Port (Port C). 

® Both inputs and outputs are latched. 

@ The 5-bit contral port (Port C) Is used for control 


and status for the & bit, bi-directional bus port (Port 
A). 


Bidirectional Bus VO Control Signal Definition 


INTR (interrupt Request). A high on this output can be 


used to interrupt the CPU for both input or output opera- 
tions. 


-Output Operations 


OBF (Output Buffer Ful. The OBF output will go “low” 


_ to indicate that the CPU has written data out to por A. 


ACK (Acknowledge). A “low” on this input enables the 
tri-state Output buffer of port A to send out the Gata. 
Otherwise, the output buffer will be in the high im- 
pedance state. 


INTE 1 (The INTE Flip-Flop Associated with OBF). Con- 
troiied by bit seV/reset of PC¢. 


Input Operations 


STB (Strobe Input) 


. STB (Strobe Input). A “low” on this input loads cata into 


the input latch. 


IBF {input Bulfer Full F/F). A “high” on this output tn- 
dicates that data has been loaded Into the input latch. 


INTE 2 (The INTE Flip-Flop Assoclated with IBF). Con- 
trolled by bil sevreset of PC,. 


Saar hl eee SS 


a 
| 
‘. 


CONT ACA. WORD 
% & & 9% 9, ©, % 


tL DDD ad 


MODE Control Word | 3 / MODE2 


wnTtA : 7 : J ‘ 


f 
OATA FROM 
PRAIPHERAL TO 82364 : S254A TO PERIPHERAL / 
OaTA FAOM 
t _  A2SSA TO e008 


MODE 2 (Bidirectional) 


NOTE: Any sequence where WA occurs before ACK and 578 occurs before RO ns permisubdie. 
(INTR = IBF - MASK » STB > RO + OBF « MASK + ACK » WA) 


MOOE 2 ANDO MOOE 0 (INPUT) 


CONTRO’ BORD 
0, O, ©, 0, 8, 0, 0, 


eT xix] pe 
Pag 


MODE 2 AND MODE 1 [OUTPUT) 


COBTROL WORD 


©, o 0, & 0, 9, 6, o 


soso = 
| . 

o 

Fes ith 

ot mtr, 


LL LOLOL LC TC SSS SOS SES SSS sss tess ee 


MODE 2 Combinations 
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MODE 2 AND MOOE OC (OUTPUT) 


CONT ROL WORD 
&, 0, 0, 0, 8, 0, 6, O, 


veo mrt 
8° OUTPUT 


MODE 2 AND MOOE 1 (iNPUT) 


; 


CONTROL WORD 


B, BD, 0, D, 0, 8, 
th xD? bd 


Mode Definition Summary 


Special Mode Combination Considerations 


There are several combinations of modes when not all of the . 


bits in Port C are used for control of status, The remaining 
bits can be used as follows: 


if Programmed as Inputs — 


All input lines can be accessed during a normal Port © 
read. 


if Programmed as Outputs — 


Bits in C upper (PC7-PCg) must be individually accessed 
using the bit set/reset function. 


Bits in C lower (PC3-PCg) can be accessed using the bit 
set/reset function or accessed as a threesome by writing 
into Port C. 


Source Current Capability on Port B and Port C 


Any set of eight output buffers, selected randomly from 
Ports B and C can source ImA at 1.5 volts. This feature 
allows the 8255 to directly drive Darlington type drivers 
and high-voltage displays that require such source current. 


Reading Port C Status 


In Mode O, Port C transfers data to or from the peripheral 
device. When the 8255 is. programmed to function in Modes 
1 of 2, Port C generetes or accepts “hand-shaking” signals 
with the peripheral device. Reading the contents of Port C 


= 
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GROUP AONLY 


MODE 0 
OR MOOE 1 
ONLY 


allows the programmer to test or verify the “status” of each 
peripheral device and change the program flow accordingly. 


There is no special instruction to read the status informa 
tion from Port C. A normal read operation of Port C is 
executed to perform this function. 


BWPUT COME IGUR A TIObe 


MODE 1 Status Word Format 


t ,>, ®&® &» & OO 8 B® 2, 
Ree cee . - . 
GROUP 4 . - Gaovrs 


IDEF MED GY MLOE @ OR MOOE 1 SELECT ures 


MODE 2 Status Word Format 
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APPLICATIONS OF THE 8255A 


The 825SA ts a very powerful too! for interfacing 
peripheral equipment to the microcomputer system. It 
represents the optimum use of avaliable pins and Is flex- 
ible enough to Interface almost any VO device without 
the need for additional external logic. 


Each peripheral device in a microcomputer system 
usually has a “service routine” associated with it. The 
routine manages the software interface between the 
device and the CPU. The functional definition of the: 
8255A Is programmed by the VO service routine and 
becomes an extension of the system software. By ex- 
amining the YO devices Interface characteristics for 
doth data transfer and timing, and matching this infor. 
mation to the examples and tables In the detailed opera 
tlonal description, a control word can easily be devel- 
Oped to Initialize the 8255A to exactly “fit” the applica. 
tion. Figures 17 through 23 present a few examples of 
typical applications of the 8255A. : 


SISK SFZIZIIIZ 


3a 
a 


PA, — 
Pa, a 

AREQUE 
PA, 
mA, 
= Keyboard and Display Interface 
PA, 
PA, WTERRUPT 

REQUEST 


DATA READY 


PAPER FEED 
FORWARD/REV 


CARRIAGE SEM. - 


rc, 
a 
a 
Pc, 
ra, 
ss, 
ra, 
se, 
rs, 
ra, 
ra, 
*, 
mc, 
rc, 


TERMINAL 


CONT 
INTERRUOT ROL LOGH AND DRIVERS ADDRESS 


ALQUEST 


Printer Interface 


Keyboard and Terminal Address Interface 


Py 


FS 


FF 


PA, 
PA, 
re, 
PC, 
Pe 
°C, 


CAT CONTROLLER 

® CHARACTER GEN. 
@ REFRESH SUFFER 
@ CURSOR CONTROL 


CURSOR /ROW/COL Units 
ADO A ESS 
nav 


vc, 
rc, 
nm 
ma, 
rs, 
rs, 
rs, 
ra, 
rs, 
Pa, 
Ps, 


Basic CRT Controlier interlace 


ENGAGE HEAD 
FORWAROIREY. 
ACAD ENABLE 
WRITE ENABLE 
DISC SELECT 
ChABLE CRC 


Basic Floppy Disc interface 


WeTERAUPT 
AEQUEST 


SLEVEL 
PAPER 
Tare 
AEADER 


MACHINE TOOL 


START: STOP 
LisssT SENSOR infy) 
OuT OF Find 


CranCE TOOL 
LEFT. RIGHT 
UF Duewhy 
ry R STEP STROBE 
WERT STEP STROBE 
ScEwm-STeeP 
FLUID ENABLE 
€VERGENCY S108 


Machine Tool Controller interface 


r 
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WHB9-PAL 


PARTS LIST 
Ic's . 
1-X 4432-726 TA4LSOO 
1X 443-885 TYULS245 
1X 443-8255 °8255A PARALLEL I/0 
CONNECTORS | 
4X 432-947 ~~. 25 pin female buss connector 
1X 432-1023 10 pin female buss connector 
3 X 432-984 ' 410 pin male cable connector 
IC SOCKETS 
1 X 434-253 ~ 40 pin IC socket 
1X 434-310 | 20 pin IC socket 
1X 434-298 . ; 10 pin IC socket 
CAPACITORS 
1X 271-47 |  .Oluf 50v cer. capacitor 
1X 25-220 10uf 20v tan. capacitor 
MISC. 
1 X 885-PAL Double sided ckt. board 
1X 421-.2A -2A fuse 
1X 434-.2A Ckt. board fuse holder 


All of the above parts can be ordered from...... 


Heath Germany 
Robert Bosch Str. 32-28 
D-6072 DREIEICH, W. GERMANY 


CABLE CONFIGURATION IDEAS 
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Because a parallel I/O interface is used for sO many 
different applications and configurations and because there is 
no 'standard' pin configuration for a parallel I/0 cable, a 
cable has not been included with the WH89-PAL. However here is 
a basic layout that you may wish to incorporate into your system. 
All parts are listed and are available from you locai Heath 
operation or from the two addresses listed at the end of this 


manual. 


PORT 'A?® PORT *Bt PORT 

PIN 1 = AO 09 = BO 7 at = 
2 = Al 10 = Bi 7 io = 
3 = A2 11 = B2 19 = 
Nis 43 12 = BZ 20 = 
5 = A4& 73 = BY 21i<= 

‘* 6 = AS 14 = BS 22 = 

7 = A6 15 = B6 23 = 
8 = AT 16 = B7 24 = 
25 = GROUND 

a X 432-1032 Male 'D' connector 

30 X 432-1033 Male *D* connector pins 

3 X 432-958 | Female Molex (r) shells 

30 X 432-866 . Female Molex (r) pins 


1c 
co 
C1 


‘62 


C3 
Cy 
C5 
C6 
C7 


-5 meters of 25 wire ribbon cable, or 25 wire round cable. 


{'p? connector seen from back.) 
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Ic Pinouts 


-1c2 443-885 T4LS245 


C3. 443-728 © 74LS00 


IC1 443-8255 B255A 
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Att rut 
Cie $40 4C7 
B00 rut 
waste rene | 
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